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METBOTHON  -  A  PACTC»?I  OP  CLOUDS 


[Following  is  a  translation  of  an  articla 
by  L.  Barns  in  tha  Russian-language  peri¬ 
odical  Ta^pilto  -  Molodeshi  (Technology 
for  Youth;,  No  12,  bacerober  1961,  pages 
28  -  30.] 

REFORTIIIG  PBOK  FRANCE  Artist  P*  Borisoya 

On  the  Lyannomasanna  Plataau,  two  kilometers  from  the 
city  of  tha  Sana  nans,  I  saw  the  most  colossal  central  power 
station  ayar  built  by  nan.  Located  under  the  open  sky  at  Kn 
altitude  of  6,000  mi-tars,  this  air  machine  takas  up  a  total 
space  of  10,000,000  cubic  naters.  Its  power  is  equal  to  sev¬ 
eral  hundreds  of  millions  of  kilowatts,  which  is  about  8 
times  more  .than  the  power  consumption  of  all  of  Prance  dur¬ 
ing  the  "peak"  hours. 

Henri  Dessact  is  the  director  of  the  Puit-de-Domas 
Obserrato^,  but  he  temporarily  left  his  laboratories  at 
Cloraeat-Perraat  in  order  to  be  occupied  with  a  completely 
now  "magic  stick"  which  makes  it  possible  for  him  to  harness 
the  clouds  and  ewen  the  Sun  itaelf.  This  "magic  stick"  has 
a  scientific  namet  the  meteotron.  Eren  by  its  name,  it  is 
ewident  that  the  meteotron  has  something  in  common  with  me- 
taorology,  and  more  precisely,  with  the  machines  being  used 
in  it. 

The  small  collapsible  building,  or  shed,  in  which  the 
machines  are  housed,  two  black  tanks,  pipes,, s  square  area 
fringed  by  a  b44i  of  burnt  green  foliage,  rows  of  red  tanks, 
three  autoaMbiles,  eeweral  young  people,  and  a  man  in  dark 
glasses— all  these  are  what  first  attract  one's  attention 
to  the  left  of  tho  road  tutting  across  tho  gloomy  Lyanno- 
mosanno  Platoau.  Thess  are  the  actual  pioneers  and  their 
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machin*,  tha  "tiny  Mataotron". 

In  ths  vordt  of  Masar.  Daaaant,  tha  mataotroa  is  a 
povar  multipliar,  and  can  ba  eomparad  with  an  automobila 
aceelaratori  at  a  light  praasura  from  ona'a  foot,  it  yialds 
additional  dozans  of  horsapovar*  Of  tha  mataotron,  it  is 
raquirad  that  at  tha  naadad  moaiant,  it  vill  start  tha  "ataos- 
pharic  motor"  at  full  spaad,  similar  to  tha  way  that  this  oe-> 
curs  in  natura,  somatimos  tragically,  as  during  storms  and 
tornados* 

Tha  "atmospharie  motor"  is  povarad  by  tha  haat  anar^ 
gy  of  tha  Sunt  tha  solar  rays  falling  on  tha  ground,  haat 
tha  air  of  tha  lovar  layars  of  tha  atmosphara,  tha  haatad  air 
axpands  and,  bacoma  lightar,  tands  to  risa.  Tha  mora  iatansiTS 
tha  flov  of  tha  Sun's  rays  incidant  to  tha  Barth,  tha  graatar 
tha  amount  of  haatad  air  that  striTas  upward,  similarly  to  tha 
first  aarial  balloon  that  was  fillad  spacifically  with  hot  air* 
But  in  this  connaetiun  oftan  at  a  height  of  1,000  »  1500  matars, 
thara  forms  a  shiold  of  cold  air{  than,  under  such  a  sealed  lid, 
tha  hot  air  accumuji£,tas,  trying  to  find  an  outlet  from  under  it* 

Sometimes  the  "calling"  begins  to  crack  under  tha  pres¬ 
sure  of  the  column  of  hot  air,  which  daralops  a  local  owerhaat- 
ing  below*  It  so  happens  that  the  "calling"  is  disrupted,  if 
a  sufficiently  deep  air  eoluiaa  forms  under  it.  The  local  orer— 
heating  can  b<>  tne  result  of  the  burning  of  graa^  ,  forest 
fires,  or  mest  often  of  the  intensiwe  reflection  of  solar  rays, 
falling  on  a  brighter  surface*  In  this  case,  the  hot  air  rises 
quickly  through  tha  crack  that  has  formed .  An  axe^npla  of  such 
a  phenomenon  is  the  recant  storm  in  Evrais,  Normandy* 

Burning  a  ton  of  gas  oil  per  minute  (diasal  fuel),  tha 
uiataotron  also  doTalops  a  local  owerheating  of  tha  air,  to 
which  it  expends  around  700,000  kilowatts,  i.  a*  tha  power  of  ' 
a  Inrgc  haat-povar  plant.This  is  what  force  is  naadad  to 
break  through  tha  stable  oowerings  of  cold  cirl  Million?  of 
cubic  matars  of  air,  haatad  for  a  day  by  the  Sun,  rush  through 
the  "tuba"  formed  in  this  way.  After  this,  cumulus  clouds  ap¬ 
pear,  followed  by  cl.iuds  bearing  up  to  300,000  tons  of  water* 

The  condensation  of  this  water  requires  in  round  numbers 
100,000,000  kilowatts  yields  precipitation  that  ca.~*  last 
for  seyeral  houra.  Tnd'-.d,  this  is  a  real  marwali  Here  on 
Earth  is  a  iraebi:  ,  ex.  *  ading  700,000  kilowatts  in  3  minutes, 
and  in  the  sky  i a  "motor"  yielding  100,000,000  kilowatts  for 
4-5  hours*  The  cost  of  this  energy  in  all  amounts  only  to 
tha  cost  of  3  tons  cf  gas  oil,  hundreds  of  nozzles,  700  meters 
of  pipes,  and  a  motor  pump* 
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Hvnri  Dtssant's  basic  idea  oonaists  In  that  one  should 
be  abl«  to  use  at  vill  th*  vasit  rasorras  of  povar  baiag  daVal* 
oped  by  the  Sun  over  our  heads.  If  until  nov  tha  aataorolog* 
ists  did  not  desire  to  work  vitb  tha  vaadarlng  olouds»  nov 
they  hare  tha  opportunity  of  creating  clouds  vhan  and  vhara 
they  find  this  necessary.  Hence y  there  vill  soon  begin  the 
systematic  use  of  the  unlimited  reaersres  of  solar  energy. 

No  matter  hov  much  promise  is  offered  by  all  possible  kinds 
kinds  of  solar  mirrors,  solar  boilers,  h<^tteries  of  photo* 
or  thermo-elements,  they  are  nsTertheless  only  collectors  of 
pitiful  bits  of  solar  energy,  eqqual  in  force  to  sersral  hun¬ 
dreds  of  thousands  of  kilowatts.  At  times,  much  enthusiasm  is 
sToked  by  the  invention  of  some  derice  for  heating  vith  the 
aid  of  solar  rays.  But  the  original  marvel  is  to  knov  hov  to 
collected  in  a  predesignated  region  groups  of  clouds  and  to 
force  rain  to  fall  over  reservoirs  arrayed  in  the  form  of 
cascades.  This  vill  furnish  the  possibility  of  constructing 
entire  chains  of  hydroelectric  stations  and  to  create  a  sea 
of  fresh  vater  in  any  valley.  Such  arc  needed  by  our  indus¬ 
trial  and  agricultural  regions. 

Having  reallr.ed  the  unachievable  dream  of  visards,  of 
the  ** commanders  of  clouds",  the  scientists  vill  be  able  to 
eliminate  the  untimely  and  unwanted  rains  at  vacation  areas. 

As  vas  predicted  by  Henri  Deesant,  Instead  of  allowing  the 
rains  to  fall  ovvi*  the  Banert-de-Bigorr,  they  vill  concen¬ 
trate  storms  over  Oredon  Lake,  as  a  result  of  which  it  will 
be  transf ormfr'd  into  a  reserve  of  electrical  power. 

All  this  is  e.  dream  of  the  future,  but  undoubtedly  of 
the  near  future,  aud  it  is  specifically  promoted  by  the  en¬ 
thusiasm  of  the  "hermits"  of  the  Lyannomezanne  meteotron. 

I  think  that  Fermi,  having  noted  from  the  trembling  of  the 
ii.dicotor  needles  of  the  first  atomic  reactor,  the  appear¬ 
ance  of  electric  current  as  the  result  of  the  bombarding  of 
neutrons,  experienced  a  feeling  of  joy  similar  to  that  vhich 
I  observed  on  the  face  of  Kenri  Beasant  when  he,  in  demon¬ 
strating  his  experiment,  shoved  to  us  a  suddenly  appearing 
large  cloud  in  the  blue  sky.  It  appeared  as  quickly  as  a 
picture  appears  in  a  developing  tray  in  a  photographer's 
laboratory.  At  the  same  moment,  into  the  formed  cloud,  there 
vas  shot  a  rocket  equipped  with  a  device  for  counting  the 
water  drops.  This  unusual  detector  vas  designed  by  the  young 
researcher.  Serge  Godart.  His  device  travels  10  km  in  the 
clouds,  and  then  returns  to  Sarth  to  provide  the  scientists 
with  a  "report"  of  vhat  it  has  seen.  Together  with  the  hot 
air  from  the  metectron,  into  the  sky  there  rises  a  special 


pftr«.ehnt*  vhieh  d«Ttlop«d  hj  ]>«««*at*s  son.  For  roAooao 
of  froot  dioturboaeoo  vithin  iho  *ir  moo,  tho  paroohoto  oon- 
tintt*ll7  Tibratos  and  ovojo*  Tho  radar  aatonaa  follovo  iho 
"danoiag"  paraohuio*  and  a  roeordlng  dorieo  attaohod  to  it 
prorldoo  a  graphic  portrayal  of  tho  jolta«  i<  o*  tho  pattom 
of  tho  atom  aotirliy  proraillng  vltbin  tho  cloud.  At  thio 
Tory  oano  tinot  riovlng  tnboo  and  noTio  canorao  at  tho  Flo* 
dtt-Midi  Oboorratory*  locatod  at  3fOOO  actor a  aboTo  aoa  1oto1» 
conduct  obaorrationa  of  tho  cloud  that  haa  fomod.  fron  nov 
on,  tho  aatroBonora  vill  haro  tho  chancOf  without  loaring  thoir 
obaorTatorloBf  of  dirorting  a  little  attoniion  to  our  planot, 
and  of  Making  for  tho  first  tino  an  actual  roMrt  on  the  gen* 
oaia  and  life  of  a  cloud*  All  of  the  obaorrationa  colloetod 
aro  aubjoctod  to  aciontific  procoaaingf  aro  giron  thoir  cun 
intorprotation  and  vill  conatituto  a  baaia  for  tho  rocogni* 
tion  of  tho  olouda'  naturo*  Tho  cloud  is  noasurod,  ia  ro* 
cordod,  and'ia  thoroughly  analyaod  fron  tho  riov^int  of  ita 
adrantagoa  and  diaad^Muitagoa*  Hovorer;  a  cloud  inll  bo  eon* 
aidorod  quite  suitable  if  it  is  capabio  of  providing  rain  that 
has  long  boon  vaitod  fort  It  vill  bo  conaidorod  poor  if  it 
carries  a  lot  of  hail  ia  it{  it  is  nocoaaary  to  force  it  to 
yield  its  voter  rosorros  prior  to  vbon  it  can  inflict  dan- 
ago  to  nan.  Hovororf  it  should  bo  kept  in  nind  that  nan  is 
not  povorloss  in  this  rospoct.  Ho  can  attain  a  favorable  out- 
cono  by  roducing  tho  aaount  and  tho  also  of  tho  hailstones* 

In  the  worst  caso*  soft  hail  vill  fally  and  in  tho  optinua 
one,  rain  vill  fall* 

At  night  fron  tho  9tb  to  tho  10th  cf  August «  1959*  a 
sovoro  storo  passed  over  bordolo*  and  the  hail  destroyed  ita 
vineyards.  Fron  the  tine  of  this  oloaental  c at aetropho*  Hen¬ 
ri  Deasant  began  to  study  tho  conditions  of  hail  forsation* 

At  present,  he  can  already  boldly  assert  that  tho  "opponeat** 
ia  by  no  means  as  unconquerable*  because  one  can  (oven  fron 
the  Karlh)  exert  an  effect  on  bail-bearing  clouds  by  saving 
thea  vith  silver  iodide  particles*  vhieh  obstruot  tho  for¬ 
mation  of  largo  hailstones  of  several  docigrana  in  also* 

Agriculture  and  the  enterprises  produei.ag  olontric 
povor  vill  bo  tho  first  to use  the  resulta  of  the  oelontifio 
roaoaroh  being  oonduciod  <n  the  glooay  iyannonosonno  Plateau* 
But  those  studies  v^Tl  ur-^  ^Id  before  us  other*  avan  noro 
surprising  pot<.ntit  i  tiot  .  For  vxaitr^la*  it  is  not  axeluded 
that  life  vilL  be  ^c^urn^r..  to  a  nur.b»r  of  dssarts  and  thay 
vill  bo  tranaforaot!  to  flourishing  regions*  as  they  voro  ia 
tho  roiBoto  past.  In  certain  regions  of  tho  Sohara*  vo  eaa 
oboorvo  entire  groups  of  clouds  vhieh  soon  to  hang  over  tho 
voary  travelers  vandering  anong  the  burning  rocks  and  tho 
sandy  dunes*  Oh*  if  it  voro  only  vithin  nan*o  povor  to  force 


th«s«  olonda  to  yiald  to  tho  fiarih  thousands  of  tens  of  va» 
tar  vhloh  ihay  carry  in  ihonsal^ssf 

Oneo  the  Svodish  seionilst  Thor  Bsrgsroa  staisd  the 
bold  assunptlen  regarding  the  idoa  that  this  would  bs  qiuits 
rsalisabls.  No  one  bsliarad  bin,  and  ho  prafsrrsd  to  occupy 
hinsslf  in  th#  quost  of  hypothotieal  subtsrransan  seas*  But 
he  eontinusd  to  stand  behind  his  bolisfs.  Rs  sstablishad  that 
th*  clouds  owsr  the  Sahara  Desert  do  not  yield  rain  because 
they  are  cot  loented  at  a  sufficient  height  for  this*  Most  of-* 
ten  here  they  rise  to  a  height  were  the  temperature  decreases 
in  all  only  to  ->30^f  and  at  such  a  temperature*  a  cloud  does 
net  yield  rain.  In  order  for  rain  to  fall,  the  peak  of  a 
cloud  should  rise  to  a  temperature  of  -35^.  Bence  the  prob«> 
le>a  consists  in  jolting  the  cloud  from  beneath  and  forcing 
its  top  to  rise  sosevbat  higher*  Really*  this  is  just  what 
the  meteotron  does!  It  is  specif leally  capable  of  forcing 
the  column  of  hot  air  to  rush  upward*  and  by  the  same  token, 
to  help  the  cloud  grow  to  the  hieght  need  for  the  formation 
of  rain. 

In  the  torrid  regions  of  the  Earth  where  the  Sun  shines 
quite  intensiwely  (such  as  in  the  Mediterranean  Basin)*  it  is 
quite  possible  to  use  the  noieotron  for  dhaaging  the  oj^ele  of 
the  uso  of  water.  Usually  in  these  eoiuitries*  the  water  ab» 
eorbed  by  plants  is  partly  swaperatsd  by  thsm  and  always  dis¬ 
appears  in  the  blue  of  the  sky*  since  rain  elouds  can  not 
form  in  it.  This  means  that  hers  the  water  can  be  used  only 
once.  Vhat  if  we  set  up  a  meteotron  in  such  a  locality? 

Really*  it  can  force  the  eraporated  water  to  form  rain  elouds, 
the  reserwoirs  of  water*  vbioh  man  will  wary  quickly  learn 
to  control.  The  Lyannomesanne  meteotron  will  aoon  provide  all 
the  needed  information  ralatire  to  the  number  of  possible  re¬ 
peated  uses  of  water  by  plants.  In  several  years  in  the  tech¬ 
nology  of  meteotrons*  it  will  be  easy  to  use  nuclear  snergy* 
which  will  become  cheaper |  the  meteotron*  haring  becone  ac¬ 
cessible  In  cost,  will  be  used  by  the  large  agricultural 
groupa.  It  is  also  possible  that  in  the  Sahara*  several  dos- 
ens  of  "climate  factories"  consisting  of  meteotrons  will  re¬ 
turn  to  its  limitless  deserts  the  chestnut  forests  of  yore 
sue  make  them  just  as  flourishing  as  they  ware  5*000-6*000 
years  ago  * 

Of  course,  vs  will  find  people  vho  will  use  the  me- 
tentroD,  not  as  a  menus  for  barnesoing  the  clouds*  but  will 
use  its  other  qualities.  The  columns  of  hot  rising  air  can 
pull  masses  of  smog  along  with  them. 
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Let's  sssume  that  near  Paris*  ssTeral  neteotrons  have 
been  set  up*  As  soon  as  the  health  aenriee  reports  that  the 
content  of  carbon  aonoxide  in  the  air  has  becone  dangerous* 
it  will  be  sufficient  to  fire  up  the  neteotrons  so  that  this 
"air  pump"  vould  go  into  action  and  in  sereral  minutes  vould 
purify  the  air  around  Paris*  The  sane  function  could  be  per¬ 
formed  by  neteotrons  located  next  to  atonic  centers. 

Finally*  ve  can  point  to  the  possible  use  of  the  neteo- 
tron  as  an  "elerator"  for  raising  parachutists  vho*  being  in  the 
coluam  of  rising  air  with  their  parachutes  opened*  would  be 
pushed  up  for  seweral  ainutes  into  the  upper  "floors"  of  the 
troposphere  at  a  height  of  5*000-6*000  meters* 

Although  it  is  only  of  recent  dewelopnent*  the  Lyanno- 
mesanne  neteotron  has  already  acquired  wide  repute*  The  Inter¬ 
national  Conference  of  Physicists*  working  on  the  inTestiga- 
tion  of  atmospheric  phenomena  that  took  place  at  the  begin¬ 
ning  of  June  in  Hamburg*  adopted  a  resolution  concerning  the 
conduct  on  the  Lyannonesanne  Plateau  of  their  annual  actiri- 
ties  in  1963. 
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FIVE  STEPS  INTO  THE  ^2^PIRE  OP  PLOTONIC  THEORI 


[Folloving  in  a  translation  of  an 
article  by  L.  RobroT»  Scientific 
eo>vorkor,  in  tho  Rusaian-labguaga 
periodical  Tekhnika  -  Molodeghi 
(Technology  for  Youth )7’  «o.  li, 

December  1961 »  pages  34  «  36.] 

In  the  divieioo  of  the  unirerae  among  the  goda»  the 
underwater  kingdom  vaa  given  to  Neptune  and  the  underground 
one  fell  to  the  lot  of  Pluto.  At  the  entrance  to  his  pos¬ 
sessions.  the  grim  Pluto  placed  the  huge  three-headed  dog 
Cerberus.  This  fierce  guard  was  to  protect  the  secrets  of 
Hades  against  the  iDnrtals.  But  a  challenger  was  found- 

this  was  the  famous  etrorg  man  Hercules,  who  wanqulshed  the 
ferocious  beast  and  fought  Pluto  singlehanded. 

In  this  ancient  myth  are  reflected  the  naive  concepts 
of  that  epoch  conceccting  the  secret  world  located  beneath 
our  feet,  and  the  dreams  of  its  conquest  by  man. 

Milleniums  vv>nt  by*  The  legends  were  replaced  by  the 
scientific  concepts  of  geology  and  geophysics.  In  quest  of 
coal  and  uranium,  gold  and  diamonds,  with  the  aid  of  the 
steel  ‘'Boles’*  built  by  hici,  man  dug  back  and  forth  in  the 
cover  to  the  "kingdom  of  Pluto"  in  huge  undergrotmd  corri¬ 
dors.  The  steel  drills, equipped  with  diamond  jaws,  bore 
ever  deeper  into  the  earth.  The  Earth’s  folds  located  far¬ 
ther  fro'n  the  siirfaoe  are  inspected  by  geophysicists  with 
the  aid  of  waves  fru.^  artificial  earthquakes,  the  reflec¬ 
tions  of  which  are  detected  by  sensitive  devices,  i.  e.  by 
so isinugrami* .  A  study  of  the  ejected  volcanic  gases,  steam 
and  lava,  the  identification  of  their  composition  and  of  the 
relative  content  of  chemival  elements  supplements  the  extent 
of  our  knowledge  regiirding  the  structure  of  the  earth's  inter¬ 
ior.  Nevertheless,  until  now  the  subterranean  world  has  been 
enveloped  in  an  aura  of  mystery. 
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Vbat  do  VO  know  about  the  “roeidenco  of  Pluto**? 

enigmatic  nbther  world 

fho  most  detailed  data  on  lihe  structure  of  the  Barth 
are  furnished  us  by  the  obseryatione  of  the  propagation  of 
seismic  wares. 

In  1909>  the  Tugoslar  geophysicist  A.  Mobororicie  stu¬ 
died  an  earthquake  in  the  Balkans.  He  found  that  the  seismic 
wares  at  a  depth  of  several  dosens  of  kilometers  undergo  a 
reflection  and  refraction.  Perhaps  this  indicated  that  below 
this  level I  the  material  comprising  the  Earth  has  other  prop¬ 
erties.  Later  other  researchers  demonstrated  that  such  chan¬ 
ges  exist  everywhere.  The  level  of  such  changes  was  called 
the  Mohorovicic  boundary.  The  layer  above  this  boundary  was 
called  the  Earth's  crust.  The  subjacent  layer  with  a  thick¬ 
ness  of  3»000  kilometers  was  called  the  mantle.  The  mantle 
surrounds  a  nucleus  with  a  radius  of  3^400  kilometers  loca¬ 
ted  at  the  center  of  the  Earth.  Thus  in  its  structure^  the 
**underground  empire"  is  reminiscent  of  an  eggt  the  yolk  is 
the  eorbf  the  white  is  the  mantle »  and  the  shell  is  the 
Barth's  crust.  The  surface  of  a  fine  film  between  the  shell 
and  the  white  corresponds  to  the  Mohorovicic  bc«’ndary. 

But  we  by  far  can  not  leave  the  Earth's  structure  to 
this  one  understanding  of  the  pattern.  It  is  necessary  to 
clarify  what  each  layer  represents,  especially  the  mantle, 
containing  84^  of  the  volume  of  our  planet. 

It  would  appear  that  nature  herself  provides  an  an¬ 
swer  to  this  question.  Actually  the  hot  rivers  of  lava  flow¬ 
ing  from  volcanic  cones  give  one  the  idea  that  the  Earth's 
crust  is  a  raft  floating  on  a  sea  of  molten  magma.  Really, 
wherever  the  fiery  breath  of  the  Barth  erupts,  there  is  a 
real  hell:  the  upper  part  of  the  mantle  is  heated  to  l,000-> 
1,900*^1  At  the  boundary  between  the  mantle  and  the  core, 
the  temperature  reaches  2,0^0  -  4,000°.  Under  such  heat, 
any  silicate  and  alumosilioate  rocks,  of  vhicti  the  mantis 
evidently  consists,  should  convert  to  a  liquid  state,  A 
seismological  prrbing  of  the  "inner  state"  of  the  Earth 
shoved  that  the  mantle  mat."rial  at  the  same  time  is  2  -  4 
times  harder  tha''  the  .  ery  i.v'.rdest  steel. 

Vhat  is  t  'flit'  le  .\e?  Wl»at  <’')rm  is  it  in,  end  of 
what  is  it  composed?  V.  e  p<.^jibility  is  not  excluded  that 
the  matter,  compressed  by  millions  of  atmospheres  which 
prevail  in  this  zone,  acquires  soma  S’>?cial  plastic  proper- 
tiss.  Until  this  day,  this  remains  tha  subject  of  scientif¬ 
ic  discussions.  Actually,  it  is  Just  u,;Jer  the  crust  that 


th«r«  Is  sn  srsns  of  tho  oagsgoiisnt  of  titsBie  forossi  iriiieh 
in  tho  tvinkling  of  on  ejre  oro  oblo  to  tronsform  tho  quist  of 
o  pooeoful  oity  to  tho  horrors  of  on  oorthquoko  or  tho  night* 
aoro  of  o  roleanio  oruption* •  Tho  oetirity  of  tho  solfsoao 
"loborotory"  olso  gororns  tho  eourso  of  oeeuaulotlon  of  aln* 
orol  rosoureos. 

Tho  eoro  of  our  plonot  hidos  eron  grootor  soerets* 
MorooTor»  vhot  eon  vo  soy  about  tbo  eoro»  vhieh  is  ailos  oad 
ailos  ovoy  froa  us!  Eron  tho  Borth*o  erust  on  vhioh  vo  volk 
is  still  for  froa  fully  studiod*  Until  now  it  boo  boon  uneloor 
vhy  thoro  oro  oarthquokes,  vhy  mountoins  npvorpi  ond  tbo  eon* 
tinonts  sink.  Our  data  aro  olso  seont  rogording  tho  foraotion 
of  ainorols .deposits. 

Tho  fomous  Russian  eosaonout  Ohoraonn  Titor  riovod 
tho  Barth’s  surfoeo  froa  tho  giddy  height  of  250  kiloaotors 
through  tho  vindov  of  a  Scriot  spoooeroft.  At  the  some  tiao» 
no  ons  has  yst  ponotratod  oven  a  tenth  of  this  di stones  into 
the  "underground  cosmos".  Haring  doseondod  to  tho  bottom  of 
tho  dsepost  mine  shaft  in  tho  world,  vo  are  in  all  only  2.5 
kiloBstors  from  tbs  Barth’s  surfoeo.  A  limit  tvieo  as  groat 
has  bosn  rsaehed  by  the  drillers  in  tho  Soviet  Apsheron  Pen* 
insula.  Norurtheless,  the  thoroughly  studied  layer  of  the 
Earth's  crust  on  tho  scale  of  our  planet  is  no  more,  relative* 
ly  speaking,  than  the  layer  of  paint  on  a  globs.  Bo^'ond  this 
is  the  unknovn. 

But  vhy  has  the  scientific  vorld  met  vith  lively  cur¬ 
iosity  the  report  regarding  s  bold  effort  to  penstrate  the 
Earth's  crust? 

PI7B  SEVEN-MILE  STEPS 

It  vas  nov  the  turn  for  the  "underground  cosmos".  On 
25  August  1961;  at  an  expandsd  session  of  a  meeting  held  by 
the  Ministry  of  Oeology  and  Conservation  of  Resources  of  the 
USSR,  proposals  from  scientists  vere  examined.  These  dealt 
vith  the  drilling  of  15  boreholes  to  a  depth  of  10  -  15  km 
in  various  regions  of  our  country.  These  vsre  literally  to 
be  seven-mile  strides  into  the  "Kingdom  of  Pluto"!  As  yet 
the  points  had  only  been  roughly  chosen,  vith  the  idea  being 
that  the  cutting  of  the  holes  would  provide  a  co;splete  pic¬ 
ture  of  the  deposition  of  all  types  of  rocks  forming  the 
^  Earth’s  erustt  sedimentary,  granites  and  basalts. 

As  is  hypothesized,  the  lover  stratum  of  the  Earth’s 
crust  Is  the  basaltic  layer.  The  thick  basaltic  cover  is 
the  support  on  which  reets  the  granitic  layer,  covered  by 


n  muntlii  of  sixilmtniary  roekR,  It  i»  tru#  that  th*  Sarth*# 
orusit  doas  not  alvayn  hara  a  thraa-layarad  •♦architaotur**** 

For  lnsiAnca»  tha  ooaan  floor  oonalata  of  a  baaaltie  aupport 
and  a  vary  thin  layar  of  aadlraantary  rocka.  Tha  graniitii 
coffiprl«iD(;  from  1  to  }  of  tha  roeka  of  tha  oontiaantal  maa- 
aifa,  axtruda  (outcrop),  diroatly  to  tha  aurfaoa  In  cartain 
placaa*  To  ba  auroy  tha  thloknoaa  of  tha  layara  ia  not  uni¬ 
form  avarywhara.  Thia  la  vhy  va  are  facad  with  much  vork  in 
tha  final  explanation  of  tha  goographie  pointa  vhera  tha 
oparationB  will  ba  undartakan* 

The  friabla  aadimantary  corar— this  is  a  sponga,  aat- 
uratad  with  all  poaaihXa  kinds  of  ninaialat  oil  and  coal, 
combustibla  gaaaa  and  aalt»  Iron  and  altiminumf  slrconium  and 
titanium,  gold  and  platinum— this  is  far  from  a  complata  list 
of  thoaa  richas  that  ara  concaalad  in  tha  upper  stratum  of 
tha  Earih*s  crust.  The  drilling  of  borahola  No.  1  la  plannad 
in  a  region  wharo  the  thicknasaaa  of  tha  sedimentary  roeka 
ara  tha  graatast*  Obviously,  this  will  ha  soma  oil-baaring 
raglon.DriUlng  to  a  dopih  of  around  14  km  will  permit  the 
geologiats  to  explore  nav,  aa  yet  inaccessible  deposits  of 
oil,  and  to  establish  the  lover  limits  of  their  ocourrenee. 

The  century-old  argument  may  ho  silenced  between  the  propon- 
ento  of  the  hypothariis  of  the  oil’s  organic  origin,  even  ad¬ 
vanced  by  M.  V.  I.oinonoaov,  and  those  who  con8.1der  that  the 
oil  was  formed  fro;««  niineral  aubstsneos  (the  viewpoint  of 
D.  I.  MsndeUyav).  It  is  not  excluded  that  at  high  y-resrure 
and  temperature  in  the  interior  of  tlie  Earth’s  crust,  thora 
could  develop  a  synthoji;!  of  organic  matter  from  nonorganie, 
loading  to  the  formation  of  ’’black  gold”.  If  thia  be  aO)  than 
liio  deeper  wo  drill,  the  more  oil  we  shall  find! 

The  depth  of  borehole  No.  2  will  be  about  15  km.  The 
hoi*.'  vrU  opeo  the  moat  ancient  granite.s  of  our  country, 
whiiii  ,  .aocordir.j;  to  the  cestimony  o;!.*  geochronology,  are  over 
I'  lllioa  olJ  -  V>j..  r  1®  of  Interest,  to  t^^iantlats  acre? 

Hov  jntlnwn '  .1  arc  oorn,  how  the  ov.  t ionary  f.rocesses 
etuc  in  tho  upthrust  rocks,  leading  to  tha  foriue^iiion  of  tha 
granitic  layer— these  and  other  key  questlonc  of  geology  will 
he  v  irtly  aol  v^’d  by  i  \e  utting  of  the  Karol i-vn  borehole. 

Still  ir.  ..:tant  site  for  v*fry  deep  drilling 

will  be  fiiC'.iO  rvgj  •/  let  us  'ay,  the  lisrals.  Drilled 

in  a  foounia.iii  rriO^c.  box  '.^le  b'o.  ji  vill  roach  Its  very  roots. 
It  will  (jlwi-  its  uformutlor  m)  the  ricl'ost  underground 

reserves  <?;*  copper-  and  other  meii's.  It  io  aesumed  that 
the  drilling:  ,«  ?•»  ti  -ough  reu-'  nts  of  subterranean  seas 

of  raolton  rr.af'  .ti,  '  a  r.  the  c  i  .oco  for  the  origin  of 

foci  of  magme  tism  '  ;Vi.  bo  clariflod. 
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Proa  box  oho \«  4^  tlio  drilling  of  vhieh  !•  onr-* 

itaricod  for  a  ragioxi  irh«r«  iho  bataltie  laytr  ooaot  eloatot 
lio  th«  Barth's  Burfaoa»  tha  gaologiata  aapaet  iaforaatlon 
on  tha  naiura  cf  tha  baaaliia  support  of  tha  eontinanty  and 
on  hov  and  why  tbara  oeeurrad  a  atratifieation  of  tha  crust 
:.nto  granitaa  and  ba»alta»  hoa  lodaa  of  aatala  vara  fomad 
froa  tha  futions  and  rapor«>vatar  solutions »  by  vbat  routa 
tha  alaaanta  risa  from  tha  depths  to  tha  Barth's  surfaoa, 
luid  many^  many  othar  faeist  Bntira  norals  vill  ba  vrlttan 
about  this  angaglug  :|ourna,>  into  tha  unknown. 

Kovarar^  tha  noat  antielng  routa  to  tha  "nathar  ra- 
giona"  is  to  ba  follovad  (laid)  by  borahola  No.  5.  It  is 
allottad  a  sita  vhero  the  layav.of  tha  Earth's  eruat  la  tha 
thinnaat  on  land.  Having  piarcad  tha  baaaltf  tha  proba  vill 
out  through  tha  Mchororieie  boundary.  Kara,  aaalad  off  by 
tha  basalt  layar,  tho  anigmatio  nantla  is  ooneaalad.  On  that 
olds  of  tha  oonqnarvd  boundary,  thara  will  ba  found  tha  grava* 
yard  of  many  thaoriao  ragarding  tha  innar  struetura  of  tha 
Karth.  Ihaaa  thaoriao  hara  baan  eonstructad  on  tha  quaking 
itanda  of  indiract  swidanca.  Finally,  man  vill  axtract  from 
undar  tha  crust  a  pioca  of  tha  qystarious  nattar  from  tha 
Mantis.  Tha  doubts  v.\ll  diaappaar,  having  yialdad  to  aeeur- 
nta  dcientific  knoviodga. 

Having  raeaivod  saioplaa  of  tha  matarial  oomprising  all 
tha  layars  of  tha  L’a  th's  crust,  tha  aeiantists  vill  conduct 
tt  phyaioal  arul  ^c&lyais  of  thorn.  Tha  maaauramant  of 

tha  radioactivity  li'  ht  various  layars  will  permit  ua  to 
discover  vhather  ovtr  plAuat  has  eeolad  off  or  has  haatad  up. 

A  study  of  tha  isc topic  struetura  of  tha  minarals  vill  fill 
i.n  tha  "Aga"  coluran  in  tha  history  of  tha  Barth's  crust  and 
';ha  mantis.  Paracast^i  of  the  ccmpositlon  and  atata  of  all 
tba  Earth's  layars,  .iterting  from  tha  crust  and  anding  vith 
♦;be  core,  vi'l  baec  r<»  mors  raliabla.  It  vill  ba  elarifiad 
vhet^>er  the  locatiou  of  the  Barth's  magnetic  pole  has  abif* 
tad.  Pinsli.y,  wa  vilH  be  ahla  to  eompara  tha  composition  of 
the  mantle's  mataria.l  vith  that  of  mataorltas.  All  this  vill 
help  us  to  recreate  tha  continuous  pattern  of  tha  Barth's 
gaologic  developmtnt  ov«r  many  ailllcna  of  years. 

At  n  great  depth  ia  tha  Barth's  crust,  the  scientists 
vill  find  an  iner;h'.n.'>tibla  source  of  heat  vithin  the  Barth. 

Up  to  this  time,  the  le  colossol  resources  of  energy  have 
^remained  uutapped.  Actually,  xo  ba  able  to  harness  the  gao» 
thermal  enarcy  vill  faaka  it  possible  to  transform  wintar  to 
auomar,  tha  tundras  to  subtropical  ragions,  vill  ignita  tha 
:iun  of  elactrioal  pover  and  harn^jas  tha  horsapovar  of  alec«> 
trio  motors,  brought  to  lifa  by  tha  staa^)  fros!  tha  undarground 


'*e«ntrAl  h««iiiag  plajati**.  Such  pot«nti»liii«s  offtr  iha 
masitry  of  tho  "thormal  nachino"  of  tb*  Earthy  and  thla  aaa* 

.  tery  will  bagin  viih  tha  diraci,  faea>to-faea»  faailiarity 
vith  iht  undarground  '*Hadaa'** 

Many  obataelaa  vill  eonfront  tha  aeiantiata  in  iha 
aoconpliahaant  of  thia  grandioaa  prograa.  Tha  '^Xingdoa  of 
Pluto"  praaarraa  faithful  "Oarbarua"«lika  eharaeiariatieat 
traaandoua  prasauraa,  tomparaturaa  running  to  hundrada  of 
dagreas,  in  tha  aona  of  vhioh  tha  aoil  vatar,  ruahing  into 
tha  boraholot  vill  turn  to  ataan,  to  taka  on  tha  dastruo- 
tira  forea  of  an  axploaion.  Thia  la  far  fron  all.  Tha  dril¬ 
ling  taehnology  naroita  aueb  atandarda  of  diatortion  of  tha 
borabolas  that  a  vary  daap  proba,  gradually  baing  daflaetady 
can  band  ao  nuch  that  it  vill  projact  its  "noaa"  to  tha 
Earth's  surfaca.  It  is  inpoasibla  to  list  tha  difficultlas 
that  vill  hava  to  ba  ovareona  by  tha  modarn  Harculas  in 
thair  dual  vith  Pluto <  But  tha  scianiists  ara  batting  that 
tha  povarful  Soviat  taehnology  ia  capable  of  handling  aven 
niora  daring  projacts. 

It  Is  difficult  to  find  anything  comparable^  in  aeopa 
of  scientific  problems,  in  tha  world  practice  of  oastaring 
the  Earth'  depths.  Kvan  tha  famous  American  "Nofaola"  projact, 
the  name  of  which  is  again  linked  with  Hohorovicie,  is  forced 
to  be  limited  to  tr.ore  modest  goals.  Sararthlass,  it  is  intar- 
asting  hov  tiie  Amer-icana  ara  preparing  to  reach  the  >’&hv-5rov’- 
icic  boundary. 

THE  ROl^E  IT'  PASh.A'tt  THROTiaH  THE  "DOMINIONS  OP  NEPTTJNE" 

On  tha  blue  vases  of  tha  Pacific  Ocean,  along  the  vas- 
tarn  coast  of  Mexico,  a  huge  vassal  is  anchored;  its  deck 
has  K  structure  areutad  on  it  that  is  raminlseant  of  the 
Eiff*^!  Tower.  Thia  is  tha  "Cuas-I",  a  floating  drilling  ata- 
tion  for  the  test  box’iug  of  the  saa  floor,  tt  is  intended 
for  tasting  the  aquxpmant  and  taehnlquas  which  sre  proposed 
for  future  use  to  accomplish  tha  "Mohola"  project.  The  depth 
of  tha  gulf  at  the  place  of  drilling  is  3.5  k;.j,  Tha  question 
arises,  why  drill  in.o  the  Earth  by  auoh  a  method? 

Tho  f»ct  of  >ha  nsottar  is  that  tha  ocean  floor  is  tha 
thinnest  pari  of  th.a  Earth's  crust.  Tha  continents  hare 
pressed  down  so  much  on  tna  b<»saltic  support  that  under  thair 
vaighi,  iha  Kohorovicic  boundary  moved  away  30  -  40,  and  in 
places  70  km  from  the  Earth's  surface.  At  tha  same  time,  it 
is  close  at  hand  in  tha  regions  of  certain  islands •  It  is 
saparatad  from  tha  ocean  floor  by  a  baaaltie  layer  several 
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kilomottre  thlekt  nnd  by  su|i«rjnc«ni  layer  of  eedlinentary 
rocks  several  hundreds  of  metui'e  thick.  li  is  true  thsi  there 
are  many  kilometers  of  water  lying  above  the  ocoan  floor » 
but  really  tlio  "Kingdom  of  M«t>tune"  in  much  more  pliant  for 
drilling  thnn  Is  the  "Kingdom  of  Pluto". 

Of  course;  the  use  of  the  "Dominions  of  Neptune”  as 
a  bcschheod  for  winning  the  struggle  with  the  "Kingdom  of 
Pluto"  creates  known  incontenionees*  the  drilling  must  be 
eomlucted  from  an  unanchored  vessel i  the  stationary  state 
of  which  1«  nssured  by  powerful,  diesel  engines  mounted  on 
hoard  on  four  aides  of  the  ship.  The  position  of  the  ship 
is  rogulsl.tfd  by  4  or  5  buoys,  being  held  by  an  anchor  cable 
around  the  ship  at  »  depth  of  many  tens  of  »ietov.a,'  The  buoys 
are  cfjuipped  with  nouroes  of  sound  pul.ses,  Tho  electronic 
equipmont  on  board  the  ship  plcko  up  the  signals  from  afar 
and  converts  them  Into  commands  to  tho  helmsman*  The  helms¬ 
man  at  a  centrui  control  post  roguintey  the  direct i<m  and 
operating  speed  of  ihr  rudder  engines,  so  thnt  t!'e  vossol 
vill  always  bo  kepi  above  the  hole  in  l,l»o  preset  position 
in  spite  of  the  ooosn  currents.  Thie  Is  quite  important* 

To  ho  Mt’ro,  tho  hole  ■» s  aeparoted  froi.i  the  s)iip*«-oniy  the 
drill  itself  eorinocia  tho  vessel  w  1th  the  ocean  floor.  Thoro- 
fore,  jf  the  drill  is  pulled  uut  nf  the  hole,  It  will  ho 
iinpossihlo  to  find  it  ngain*  Thlr  is  why  all  the  operations 
on  the  measin'oment  and  taking  of  namplns  are  conducted  with 
tlte  aid  of  instruments  lowered  Into  the  borehole  on  a  lino 
or  cttbia. 

The  drilling  operations  so  far  secf’i  to  he  repetl- 
tlnns.  rtut  the  proTimmary  results  already  obtained  are  of 
definite  Interost*  A  study  of  tho  ocean  floor  permits  us  to 
conclude  t)»nt  tlio  noft  bottom  deposits  were  formed  around 
30  million  years  ago  In  a  goojogjo  period  which  is  calJod 
the  .Miocene.  Recently  the  Natiuoal  Academy  of  llclonoes  of 
the  IJ.S.  sent  tho  UJiSU  Academy  of  Sciences  a  aample  of  a 
hpcalt  coro  col.]«ctod  on  2  April  1961  during  drilling  at 
3,970  meter*  fro»n  on  lioiird  the  "Cuss-1"  at  the  186th  meter 
of  the  hole.  Havi  ig  rwnohed  the  basaltic  support,  the  sci¬ 
entists  have  uncnurit<  rod  new  difficulties.  It  is  necessary 
to  havp  a  drill  ci  pal'le  of  piercing  the  hard  basaltic  layer. 

Thn  French  ou(;.i«oers  have  already  developed  ond  tes¬ 
ted  a  model  of  a  tucbndrill  for  tho  "Mohole”  project,  Ttn 
head  re vn Ivor  si  790  revolutiona  per  minute  instead  of  the 
i^siial  40  rpm.  At  nr^eont,  u  new  voesol  is  nisnned  for  mmm- 
ling  li>e  drilling  ntaml.  Apparently,  it  will  iAke  several 
.ye.'irs  before  we  can  gel#  the  first  samples  of  the  mantle. 

Tho  cooporot'on  of  nciuntini.M  iTtvn  var'ons  count.rlos  will 

httoten  I  'W'  Cf'>nou*.*!"'t  of  tho  ”Klngc1'wi  of  Pluto"'. 

c'j"! 


